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SEQUENCE LISTING 



<110> COSTA E SILVA, OSWALDO DA 
BOHNERT, HANS J. 
VAN THIELEN, NOCHA 
CHEN, ROUYING 
ISHITANI, MAN ABU 

<120> SIGNAL TRANSDUCTION STRESS -RELATED PROTEINS AND METHODS 
OF USE IN PLANTS 

<130> 16313-0037 

<140> 09/828,447 
<141> 2001-04-06 

<150> 60/196,001 
<151> 2000-04-07 

<160> 41 

<170> Patentln Ver. 2.1 



<210> 1 

<211> 760 

<212> DNA 

<213> Physcomitrella patens 



<400> 1 

gcacgagtcc 

cagcgagaat 

ggatagcaag 

acataagtcg 

aaactatgta 

gacgcagccg 

ccagcttagc 

ggtggtggaa 

cacactcacc 

cgtctcctcg 

ggcccttgct 

atccgatggg 

taccaaaccg 



aagaaggggg 
gggaagctgg 
tcctctctag 
aaattccctg 
ctgagcccgg 
ttatcgcact 
agcgacagta 
ctggatttgt 
agtccagttg 
aaatatcctg 
gcagagactt 
tttaaagaac 
ccgaaagaat 



atttggcgca 
acgccgaggg 
atgacgccaa 
ggttcatcgt 
atttgaatgg 
acttcatatt 
gcgacgttcc 
ggcctgacga 
ctttcgagaa 
tagttatcac 
tgacgaacat 
tgccttctcc 
accttgaagc 



ggatctattg 
gttgctgaag 
gcacctagtg 
cagctcggac 
ggttcttgaa 
cactggtcac 
cattgctgct 
taaaggcggc 
gtgcataaaa 
tcttgaggat 
tttgggagag 
ggaatcattg 
cgctgtcgca 



ggggatgtgt 
ttcttgcaga 
gagttgattc 
ctgtcgaagg 
agcactgtgc 
aactcgtact 
gcactgcaac 
atcaaggtca 
gccatcaagg 
catctttcaa 
gacttgtact 
aaagggaaaa 



tctcgactta 
cagagcaagg 
ggaatgagag 
gtgattttaa 
atcaagacat 
tgacgggtaa 
gtggcgtgcg 
ctcacgggaa 
ccaacgcgtt 
gtcctttaca 
atccaccctc 
ttctaatatc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

760 



<210> 2 
<211> 706 
<212> DNA 

<213> Physcomitrella patens 
<220> 

<221> modif ied_base 
<222> (687) 

<223> a, t, c, g, other or unknown 
<400> 2 

cggcaccagg cggcatgaag gtcacacacg gaaacacact taccaatccg gtgtcgttcc 60 
aaaagtgtgt cacagccatc aagaataacg ccttcttcac ctcggagtac ccagtttgcg 120 
ttactattga ggatcatctt acaagcgaat tacagggcca tgctgcagag attttagagc 180 
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aaattctcgg 
caccggagtc 
aagcatgttc 
aggaagacaa 
aaaatacacc 
caagctgagc 
gtatagcaaa 
atcaacatcc 
tggatcagaa 



agacgccctg 
actgaagagg 
cacgcagaaa 
attggagcag 
atcgctgcgt 
ttaactctag 
gagcaacgat 
ggctagcaaa 
cggatcagcg 



tattatccac 
aagatcataa 
ttggccatgg 
accacattcg 
aaggaagtcg 
aaagtccctc 
ggcaatgaca 
cacgcaacgg 
gcgatcnatg 



ccacaactga 
tctccaccaa 
agaacaggaa 
ctccccttga 
aggttttaag 
ctggacctcg 
accctaaaac 
ggacatcgtg 
aaaaggggaa 



tgcattagtg 
accgccgaag 
tctggtggag 
agagaaccac 
ccaaaaggaa 
gggaagcaac 
atttcaagta 
gcgctcgcac 
tgccga 



gagtttcctt 240 
gagtatctcg 300 
gagctcgaga 3 60 
atcctgggag 42 0 
atgtcaacac 480 
catccacaag 540 
tgcccggttc 600 
tgccagtcga 660 
706 



<210> 3 

<211> 1320 

<212> DNA 

<213> Physcomitrella patens 



<400> 3 

ttttttttta 

atataaccgt 

cctcatccta 

tatgaacagc 

acggaactac 

ccaccccatc 

tctccctttc 

ttatctctaa 

tccaattcgg 

gagttcaaaa 

tgagttggcg 

ttggtcagca 

atctcccttc 

atgtccgtcg 

gtgtctgtag 

ttcgatggat 

cacggacaag 

catcgattcc 

atagctctcg 

cgaaatagca 

ctatgcaatg 

agagagtggg 



attgtaaacc 
acatgatgtt 
gccaacgaag 
cagtctctac 
actacgtctc 
agaaaagact 
cctggtcgtc 
gtagttgcat 
caattgcctc 
tctcataata 
ccaagtctgt 
gcttcttttc 
attttatagt 
atgatagaca 
tccttgatgc 
gacatgatcc 
agatttcgct 
accatctcat 
cgctccttct 
gtatcgcgca 
taaaggaaac 
agagaagaga 



gcacagcccg 
tataatgcat 
gaaagaaaaa 
gcagaacaaa 
gccccggcct 
tgattgtcgt 
gcctacatcg 
gatcaatgtg 
gtcgaatgct 
gaagacagag 
cacttgctgt 
tctcagcccc 
agaacacagt 
ggatatcatt 
gtttaacatt 
gccatgacgc 
cctctactgt 
cgtaacgctc 
ccgtactcat 
ccgtcccccg 
gcagacacaa 
cgggggagcg 



gacacaaaac 
tgttcatttt 
agagaaaaga 
ataggcaaga 
accaccaatc 
gatcactccg 
tcctggagat 
ctgtccttgt 
tgcttcgcca 
aagttcaagg 
attagatgca 
agttttgaac 
ggactctccc 
gcagatcttc 
ctgttcgtta 
cctccgggct 
cagctccaca 
cgcctgctcg 
cttggcctag 
agcacaaacc 
gaggagacgg 
gggcgatgga 



catcccactg 
aatattaaaa 
aaaggacaaa 
catgtcatac 
aattgaggct 
cttcctccgg 
ctgacgtcca 
acgactcctc 
aatggcatgc 
ccagtcccag 
gcctggtagg 
tccgccaggt 
gtgctggacg 
gacagctcct 
cctttgctct 
ccgatgacat 
tcaagcttgg 
gcgagcttgg 
cacactcgtc 
aagcgcagaa 
aaaaaacaat 
ggagcacggt 



cacgagtcag 
tcttagcatt 
agaggaaatc 
aaccgccagc 
ctttccgaat 
tctcatgtca 
taaagtcaga 
actcaatgtg 
ccgctcaggg 
ccgaatcgga 
ccttcaaaga 
accgatagta 
aaggaatcaa 
cctccacctt 
cctccttctg 
tcttataacc 
caaccttctt 
ccatgtacac 
cacgacagtc 
cggcaacaca 
agaggcagga 
gagctggtgc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 



<210> 4 

<211> 482 

<212> DNA 

<213> Physcomitrella patens 
<220> 

<2 21> modif ied_base 

<222> (43) 

<223> a, t, c, g, other or unknown 



<220> 

<2 21> modif ied_base 

<222> (227) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modified base 
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<222> (266) 

<223> a, t, c, g, other or unknown 
<400> 4 

gcacgagcac tgttacatcg tcgtagatct ggtcagatac canaaccggc gagaagcatg 60 
caacacaaga aaacctggag atgtaatggt tatgccgata gggtttcatt taaaacaatc 120 
tacataaccc agtgctaatt gttctgggaa gtcgagcaca tatccgtacc agcctcaact 180 
tagtcgcctg gacatgagtt tctattctaa gttctagtgg tcatcancat cttcgacctt 240 
ggaatccttt ccttcttcac caatgncgtc ctgcatatct gaagtccata aggtaaggtt 300 
atcccggagc agctgcataa tgagagtact gtctttgtag gattcctctc ctaaggtatc 360 
taactcagag atagcttcat caaaagcctg cttggcaaga tggcatgctc ggtctggaga 420 
aaccaaaatt tcgtagtaaa agacagaaaa attcaaagcc aatcccaatc tgatctcgtg 480 
cc 482 



<210> 5 
<211> 811 
<212> DNA 

<213> Physcomitrella patens 
<220> 

<221> modif ied__base 
<222> (722) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied__base 
<222> (746) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (761) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (772) 

<2 23> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (785) 

<223> a, t, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (804) . . (805) 

<22 3> a, t, c, g, other or unknown 
<400> 5 

gcaccaggtt ttagtaacag atgggaaata ctgcaagagc gtttggttgt tgaaagggcc 60 
tacagttgta aactaggcga tcacaagtgc attgcttcat tgagctttcg catggactca 120 
atccagctat tgatctcaat ctttgttttt tctaaaacat tttttcacac agatgagccg 180 
gtagtagtgt cagtactaga cggctcagca attaaggctt tgctagaaga tgaagatgat 24 0 
tttgcgatgg ttgccgagga tctgtttgag aagttagaca ctgatgagag tggcaagctg 300 
agcagcaaag agcttcgacc tgccattatg cagctgggcg ttgagcaggg tgtccctcct 360 
gccgcagcta ctactgaagc ggaggaattg gttaccaagt tgatcaacaa gtacggccag 42 0 
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ggaaccgagg agcttggaca agctcaattt gctgcattat tgcaagatgt ccttcaggat 480 
atggccgagt ctcttgcaga gaaacctatc acaattgtac gagatgtgaa aatgctcaac 540 
ggctctcatt tgcgaaagat gcttggctga tgagaaggca ttcaaaggaa atggcagata 600 
acatgtttta attgacctca gatgtcaaca aaagatcaac gcttgagcaa gtgaaatcag 660 
accattattt gaacaacaaa ctgagcgtgg gggtctacct cccgtggtga ttcggcacaa 72 0 
anaatattga cgagtttcag gcgtgntcca caaacatggg nagtgaagcc gntttggatc 780 
ggcanacccc gcggtttggg aacnnggggt c 811 



<210> 6 
<211> 2276 
<212> DNA 

<213> Physcomitrella patens 
<400> 6 

atcccgggaa tcgtcgggtg acattcctgt 
cggcccatct ccactgactt ccccaattga 
gcgagagaga gagagagaga gagagagaga 
aggggattta ttgtgccgta gctgggtttg 
agaagtccaa gaagggggat ttggcgcagg 
gcgagaatgg gaagctggac gccgaggggt 
atagcaagtc ctctctagat gacgccaagc 
ataagtcgaa attccctggg ttcatcgtca 
actatgtact gagcccggat ttgaatgggg 
cgcagccgtt atcgcactac ttcatattca 
agcttagcag cgacagtagc gacgttccca 
tggtggaact ggatttgtgg cctgacgata 
cactcaccag tccagttgct ttcgagaagt 
tctcctcgaa atatcctgta gttatcactc 
cccttgctgc agagactttg acgaacattt 
ccgatgggtt taaagaactg ccttctccgg 
ccaaaccgcc gaaagaatac cttgaagccg 
aaaagatttt gaatgagttc aagaaggcag 
ttaaaagccc cgttgagaaa aagattgcag 
ccgaagagaa ggacttgagt gaaaaagttg 
cagctgatcc tgcccctgca agttcccccg 
gtgaaagtga cgatgacgac aataagaaga 
accaatcgaa gccttcgaaa ggaactaccg 
tggtacggat tagtctttca gagactaagc 
ttgtggtcaa gttcacgcag aggaacattc 
actcgtccaa ctatgatcct actgcggctt 
atatgcaagg ttatggcaaa gagctctggc 
gctgtggata catccttaag ccaaagtatc 
ttaacccttc aggacaaagc gttccccaaa 
ttcttcacta ggctgcttgt gactggagtg 
gttatagatg acgtttggga accccactgg 
cctgaacttg cactgctccg aattgaagtt 
ttcgaagggc aggcgtgcct tccaatgcat 
atgtatgaca aaaagggcag tgtgttgaag 
cgttcgtttt ctccggtcca gtaattcatc 
caacgagtaa ttttagagaa ggaaggctaa 
tggagggaag aagggtagct cgctgtatca 
tttgagggca gctcatcttt ctcatgcatg 



tcctactgct gtttggccca ttcgtccact 60 
gatcagatgg tcttgtaagg cagagagcga 120 
ttgggagttg aggcgaaggg gaggtgtcgg 180 
caaaaatgtg ttctattccg ttcggtcgga 240 
atctgttggg ggatgtgttc tcgacttaca 300 
tgctgaagtt cttgcagaca gagcaagggg 3 60 
atttagtgga gttgattcgg aatgagagac 42 0 
gctcggacct gtcgaagggt gattttaaaa 480 
ttcttgaaag cactgtgcat caagacatga 540 
ctggtcacaa ctcgtacttg acgggtaacc 600 
ttgctgctgc actgcaacgt ggcgtgcggg 660 
aaggcggcat caaggtcact cacgggaaca 720 
gcataaaagc catcaaggcc aacgcgttcg 7 80 
ttgaggatca tctttcaagt cctttacagg 840 
tgggagagga cttgtactat ccaccctcat 900 
aatcattgaa agggaaaatt ctaatatcta 960 
ctgtcgcaca gaagtcggcg ttgaaagatg 1020 
ataagttgca ggagcagtca actgctcctg 1080 
ttccaccatc agagaagaca aaatccattt 1140 
gaaatttacg tgttgattca gagggtgaat 1200 
acggtaagaa agcaacattg acagcggata 12 60 
atcctgagta tgctcggctt atcactatcc 1320 
tggaagacag actgaaagtt gaagggacag 13 8 0 
tggagaaggt cactgaagag tttcctgaac 144 0 
tacgtgtgta tcctgctggt aaccgagtaa 1500 
ggattcacgg agctcaaatg gtggctcaaa 1560 
aagcccacgg caagttcagg ggaaatggtg 162 0 
tattggaaga tttgcccaat ggtaaacctt 1680 
taccatttcg accttttctc gcctccagat 1740 
cctgccgatg tggcaaagtg gaaaacttcc 1800 
aacgaggatc acgagtttta ccttaaatgc 1860 
agagatcacg acgaggaaag tcaagatgag 192 0 
gaaattaaag acggctatcg atgcgtgcag 1980 
ggcgtgaaaa tgttgttcca ttttcaaaaa 2040 
gttttcaaaa acatttctgt ctcaatcctg 2100 
cgcactcgag atgtctgaaa ggtgaagagt 2160 
ccgagctcta gtgaacttca ggtgtcattc 2220 
tggaacgctg aggtgttggt taacgc 2276 



<210> 7 
<211> 2139 
<212> DNA 
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<213> Physcomitrella patens 



<400> 7 

atcccgggct 

ggtttgggtg 

aaatgtgttc 

tggtggggga 

tgaaattctt 

tcatggagcg 

acttgtcgaa 

acaacgttgt 

ataactcgta 

cggcactgcg 

gcatgaaggt 

cagccatcaa 

atcatcttac 

acgccctgta 

tgaagaggaa 

cgcagaaatt 

tggagcagac 

cgctgcgtaa 

actctagaag 

atggcaatga 

agcacgcaaa 

tcagtctgtc 

aattcacgca 

acttctgccc 

gctatggtaa 

atgttttgaa 

catcacccag 

acaaggcctt 

tgattgtggt 

catgggcacc 

tacttcgcat 

catgccttcc 

agggcaatgt 

ttcaagacac 

aattactaat 

agactgacca 



tcgggagttt 
gagcttaagg 
catagcatgt 
ggtgttcaca 
gcatacagag 
cattcgcaag 
ggaggctttt 
tcaccaagac 
cctgaccggc 
gcgcggcgtg 
cacacacgga 
gaataacgcc 
aagcgaatta 
ttatccaccc 
gatcataatc 
ggccatggag 
cacattcgct 
ggaagtcgag 
tccctctgac 
caaccctaaa 
ggggacatcg 
ggaatcgaag 
gaagaacatt 
tactctggct 
agagctttgg 
gccacagtat 
aaacacaacc 
ttccaaacgc 
gggagtgcct 
ccattggaat 
cgaggtccga 
catccatgaa 
actgaaaggc 
agctcctata 
gctgcttttt 
gtttagtgtg 



aagaggatgt 
ttgacggagt 
tgtcgaagtg 
atatacagcg 
caaggggatg 
gactggaaga 
cggaagtact 
atgacgcagc 
aaccagctga 
cgggttgtgg 
aacacactta 
ttcttcacct 
cagggccatg 
acaactgatg 
tccaccaaac 
aacaggaatc 
ccccttgaag 
gttttaagcc 
ctcggggaag 
catttcaagt 
atggagcatc 
ctggaaaaag 
ttacgtgtgt 
tggaactacg 
caggcatttg 
ctgttggaaa 
ctaattctca 
cattttgacc 
gctgacgagg 
gaggaccatg 
gaccatgatg 
gtccgggatg 
gtgctgatgt 
tcctcttaaa 
atgttgccat 
tgcacccaag 



cacggcgtgg 
gtaagggatc 
gaaccccgaa 
agaatgagag 
tcgacttcac 
aatccttcgg 
tgatgaatcc 
cgatgtcgca 
gcagcgacag 
aattggactt 
ccaatccggt 
cggagtaccc 
ctgcagagat 
cattagtgga 
cgccgaagga 
tggtggagga 
agaaccacat 
aaaaggaaat 
caacatccac 
atgcccggct 
gactgcaagt 
tggtggaaaa 
atcctgctgc 
gagctcaaat 
gcaagttcaa 
acttgccttc 
agattaaagt 
tattctcacc 
ccaagtggaa 
agtttgccct 
atgatagcaa 
ggtatcggtg 
tgtttcattt 
ctcaacccgc 
tgtcatataa 
gttaacgcc 



gaagacgagg 
ggctcgtcac 
aggggatccg 
gatgagtgcg 
ccttgatgac 
actcgcctct 
cgacttgaat 
ctatttcata 
cagcgacaca 
gtggcctgat 
gtcgttccaa 
agtttgcgtt 
tttagagcaa 
gtttccttca 
gtatctcgaa 
gcttgagaag 
cctgggagaa 
gtcaacacca 
aaggtatagc 
catcacaatc 
cgatgaatca 
gtggcccgaa 
taatcgtgta 
ggtggctcaa 
gggaaatggg 
tggtgtgcct 
tatgactacc 
tccagatttc 
gacatctgtg 
aaaatgccct 
agatgagttt 
catgcaaatg 
tcaaaagtgc 
ccacacatgg 
ttgttggttt 



cggtgatgca 
tgggtttgca 
gagcaagacc 
gaggggttgc 
gccaagcaga 
atcaactcag 
ggcgtcttac 
ttcacgggcc 
cccatcgctg 
gacaaaggcg 
aagtgtgtca 
actattgagg 
attctcggag 
ccggagtcac 
gcatgttcca 
gaagacaaat 
aatacaccat 
gctgagctta 
aagagcaacg 
cggctagcaa 
gtgaaacgga 
gctctggtca 
aactcctcca 
aacatgcagg 
ggatgtgggt 
ttcaacccca 
ttgggatggg 
ttcactaggg 
gtggacaatt 
gagctcgcac 
gaagggcaga 
tacgacaaga 
aaatgcacct 
ccccattatc 
gtggggggga 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2139 



<210> 8 

<211> 916 

<212> DNA 

<213> Physcomitrella patens 



<400> 8 

atcccgggcg 

gagagctatg 

gaatcgatga 

ttgtccgtgg 

tccatcgaac 

tacagacaca 

gacggacacc 

aagggagatt 

gctgaccaat 

ccgacgcatc 

ttgaactctc 



gactgtcgtg 
tgtacatggc 
agaaggttgc 
gttataagaa 
agaaggagga 
aggtggagga 
tgattccgtc 
actatcggta 
ctttgaaggc 
ctatccgact 
ctgagagggc 



gacgatgtgc 
caagctcgcc 
caagcttgat 
tgtcatcgga 
gagcaaaggt 
ggagctgtcg 
gtccagcacg 
cctggcggag 
ataccaggct 
gggattagct 
atgccatttg 



taggccaaga 
gagcaggcgg 
gtggagctga 
gcccggaggg 
aacgaacaga 
aagatctgca 
ggagagtcca 
ttcaagaccg 
gcatccagca 
ttgaacttct 
gcgaaacaag 



tgagtacgga 
agcgttacga 
cagtagagga 
cgtcatggcg 
atgttaaacg 
atgatatcct 
ctgtgttcta 
ggaatgagag 
ctgcagtgac 
cggtctttta 
catttgacga 



gaaggagcgc 
tgagatggtg 
gcgaaatctc 
gatcatgtca 
catcaaggac 
gtctatcatc 
ctataaaatg 
gaaagaggcc 
ggacctggca 
ttatgaaatt 
ggcgattgct 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 
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gagttggata cgttaagtga ggagtcgtac 
agagataatc tgaccctgtg gacatctgac 
aagggagatg atatgaggcc cgaggaggct 
gacgaatttg caaatcactt cactcaattg 
tgcgtgccga gctcgc 



aaggacagca cattgatcat gcagctactt 720 
cttcaggacg agggaggtga cgaccaggga 7 80 
gagtgatgac gattaggtct tttatgtgga 84 0 
gtggtgggcc ggggcaagaa gatgtgcagt 900 

916 



<210> 9 
<211> 840 
<212> DNA 

<213> Physcomitrella patens 
<400> 9 

gcgttaactt cacaatgacg gagctacgag 
agcaggcgga gcggtacgat gagatggtgg 
agaacgagga gctgaccgtg gaggagcgga 
ttggtgcgag gagggcgtcg tggcggatca 
aggggtctga ggagcacgtc gctgctatta 
tgagcaccat ctgtgacact atattgaagc 
cctcggggga gtcgaaggtt ttttacttga 
ctgagttcaa agccggcgct gagagaaaag 
agcatgcaca agacatttca acgacagagt 
tggctttgaa tttttctgtc ttttactacg 
atcttgccaa gcaggctttt gatgaagcta 
cctacaaaga cagtactctc attatgcagc 
cagatatgca ggacgacatt ggtgaagaag 
accactagaa cttagaatag aaactcatgt 



aggaaaatgt gtacatggct aagctcgccg 60 
aagccatgga gaatgtggta aaggcggtgg 12 0 
acctgttgtc ggtggcgttt aagaacgtga 180 
tctcttccat cgagcagaag gaagaggcca 24 0 
aggagtaccg atccaaagta gaggctgagt 3 00 
ttttggactc gcacctgatc ccgtcctcca 360 
aaatgaaggg agactatcac aggtacctgg 42 0 
aggcagctga ggctacattg cacgcgtaca 4 80 
tggcgtccac acatcctatc agattgggat 540 
aaattttggt ttctccagac cgagcatgcc 600 
tctctgagtt agatacctta ggagaggaat 660 
tgctccggga taaccttacc ttatggactt 720 
gaaaggattc caaggtcgaa gatgctgatg 780 
ccaggcgact aagttgaggc tggagctcgc 840 



<210> 10 

<211> 1800 

<212> DNA 

<213> Physcomitrella patens 



<400> 10 

atcccgggtc 

agatttttga 

agagggagga 

atcgaggaac 

gatgcggcag 

aaagattttt 

ggacgtgttt 

tgagccggta 

agatgatttt 

caagctgagc 

ccctcctgcc 

cggccaggga 

tcaggatatg 

gctcaacggc 

agataacatg 

cagaccatta 

cacagaagaa 

tgaaaagcct 

gcggctcaac 

gttctggggg 

cccagagttc 

gacaatttta 

aaagctactt 



agctcgtgga 
cagggctatc 
ctgcatgttc 
agtttttcta 
gctgcggaag 
gaaaatgctg 
tccagtactc 
gtagtgtcag 
gcgatggttg 
agcaaagagc 
gcagctacta 
accgaggagc 
gccgagtctc 
tctcatttgc 
tttaatgacc 
tttgaacaac 
ctatttgacg 
gagtttgcag 
ccaatactag 
agcgatgttt 
ttgtgaaacg 
tgtggctaga 
cgacctgggt 



agtgttgcag 
agaggtgttc 
ttgatggatc 
agaatgatga 
cagaagcagc 
catcaaaact 
tgcagagtta 
tactagacgg 
ccgaggatct 
ttcgacctgc 
ctgaagcgga 
ttggacaagc 
ttgcagagaa 
gaaagatgct 
tagatgtcaa 
aaactgcagc 
aggttttcaa 
ttcttgtcaa 
tggagataga 
tctaaagtcg 
tgacaccagg 
ggctcatgag 
agcttttcta 



cagcgcggac 
agaagggacg 
tcagatcaga 
agggtcgaaa 
cgctcttctc 
tccaactgaa 
tctaacagca 
ctcagcaatt 
gtttgagaag 
cattatgcag 
ggaattggtt 
tcaatttgct 
acctatcaca 
ggctgatgag 
caaagatcaa 
gtggggtcta 
ggccgttgac 
gactctcctt 
aactgcctct 
tagtccattt 
tatgatgaag 
gtcgtgagat 
agctaggata 



gggcaggatc 
acaaagacca 
aatgcattac 
gggtatctga 
ttaggtgtcc 
gattctgcag 
attgctgatg 
aaggctttgc 
ttagacactg 
ctgggcgttg 
accaagttga 
gcattattgc 
attgtacgag 
aaggcattca 
cgcttgagca 
cctcccgttg 
tcagacaaaa 
gcggattttg 
cgttgaagca 
ttggataaga 
gcttgatgat 
cgaagtggaa 
gttatatgaa 



ggacattttg 
gcatgtcaac 
ccgatcttca 
caccatctga 
aactttcctc 
agatcacgga 
ctttagaaga 
tagaagatga 
atgagagtgg 
agcagggtgt 
tcaacaagta 
aagatgtcct 
atgtgaaaat 
aggaaatggc 
aggctgaaat 
gtgattcgga 
gtggggaagt 
cggaaacgtt 
tcgagtcata 
tgactttgca 
attttagagt 
atgatttgtg 
aaagataatt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 
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aaacttcaag 
cccaccaatg 
ggttggtgtg 
agatagtcaa 
tgcggagggc 
cggctgcaga 
tcttacctgt 



cggatcaata 
tccaagttac 
attgtttgcg 
ttgtctcaca 
acggttggtg 
ttagacagtt 
gttcgaattc 



tagctcacag 
aaaactccgt 
tagtgatgtt 
caagatcttc 
ggacggacta 
gttcgcatcc 
cggcatcgga 



aatccattct 
gggagaaaca 
tctggatgac 
gaacaatcca 
gcggtgcgac 
gttgtaggat 
agcccccgag 



tcgtttctgt 
gacgtgcagt 
ttgaatagaa 
ccaaccggcg 
gcgtgtagag 
agatcgttag 
tgaaaattgg 



ttcctgagaa 1440 
gcatgcataa 1500 
tcaagtgcat 1560 
ttgccagtcg 1620 
aatgcattgg 1680 
gatactcgac 1740 
acgagctcgc 1800 



<210> 11 
<211> 1054 
<212> PRT 

<213> Physcomitrella patens 
<400> 11 

Met Cys Ser lie Pro Phe Gly Arg Lys Lys Ser Lys Lys Gly Asp Leu 
15 10 15 

Ala Gin Asp Leu Leu Gly Asp Val Phe Ser Thr Tyr Ser Glu Asn Gly 
20 25 30 

Lys Leu Asp Ala Glu Gly Leu Leu Lys Phe Leu Gin Thr Glu Gin Gly 
35 40 t 45 

Asp Ser Lys Ser Ser Leu Asp Asp Ala Lys His Leu Val Glu Leu lie 
50 55 60 

Arg Asn Glu Arg His Lys Ser Lys Phe Pro Gly Phe lie Val Ser Ser 
65 70 75 80 

Asp Leu Ser Lys Gly Asp Phe Lys Asn Tyr Val Leu Ser Pro Asp Leu 
85 90 95 

Asn Gly Val Leu Glu Ser Thr Val His Gin Asp Met Thr Gin Pro Leu 
100 105 110 

Ser His Tyr Phe lie Phe Thr Gly His Asn Ser Tyr Leu Thr Gly Asn 
115 120 125 

Gin Leu Ser Ser Asp Ser Ser Asp Val Pro lie Ala Ala Ala Leu Gin 
130 135 140 

Arg Gly Val Arg Val Val Glu Leu Asp Leu Trp Pro Asp Asp Lys Gly 
145 150 155 160 

Gly lie Lys Val Thr His Gly Asn Thr Leu Thr Ser Pro Val Ala Phe 
165 170 175 

Glu Lys Cys lie Lys Ala lie Lys Ala Asn Ala Phe Val Ser Ser Lys 
180 185 190 

Tyr Pro Val Val lie Thr Leu Glu Asp His Leu Ser Ser Pro Leu Gin 
195 200 205 



Ala Leu Ala Ala Glu Thr Leu Thr Asn lie Leu Gly Glu Asp Leu Tyr 
210 215 220 
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Tyr Pro Pro Ser Ser Asp Gly Phe Lys Glu Leu Pro Ser Pro Glu Ser 
225 230 235 240 

Leu Lys Gly Lys lie Leu lie Ser Thr Lys Pro Pro Lys Glu Tyr Leu 
245 250 255 

Glu Ala Ala Val Ala Gin Lys Ser Ala Leu Lys Asp Glu Lys lie Leu 
260 265 270 

Asn Glu Phe Lys Lys Ala Asp Lys Leu Gin Glu Gin Ser Thr Ala Pro 
275 280 285 

Val Lys Ser Pro Val Glu Lys Lys lie Ala Val Pro Pro Ser Glu Lys 
290 295 300 

Thr Lys Ser lie Ser Glu Glu Lys Asp Leu Ser Glu Lys Val Gly Asn 
305 310 315 320 

Leu Arg Val Asp Ser Glu Gly Glu Ser Ala Asp Pro Ala Pro Ala Ser 
325 330 335 

Ser Pro Asp Gly Lys Lys Ala Thr Leu Thr Ala Asp Ser Glu Ser Asp 
340 345 350 

Asp Asp Asp Asn Lys Lys Asn Pro Glu Tyr Ala Arg Leu lie Thr lie 
355 360 365 

His Gin Ser Lys Pro Ser Lys Gly Thr Thr Val Glu Asp Arg Leu Lys 
370 375 380 

Val Glu Gly Thr Val Val Arg lie Ser Leu Ser Glu Thr Lys Leu Glu 
385 390 395 400 

Lys Val Thr Glu Glu Phe Pro Glu Leu Val Val Lys Phe Thr Gin Arg 
405 410 415 

Asn lie Leu Arg Met Cys Ser lie Pro Phe Gly Arg Lys Lys Ser Lys 
420 425 430 

Lys Gly Asp Leu Ala Gin Asp Leu Leu Gly Asp Val Phe Ser Thr Tyr 
435 440 445 

Ser Glu Asn Gly Lys Leu Asp Ala Glu Gly Leu Leu Lys Phe Leu Gin 
450 455 460 

Thr Glu Gin Gly Asp Ser Lys Ser Ser Leu Asp Asp Ala Lys His Leu 
465 470 475 480 

Val Glu Leu lie Arg Asn Glu Arg His Lys Ser Lys Phe Pro Gly Phe 
485 490 495 

lie Val Ser Ser Asp Leu Ser Lys Gly Asp Phe Lys Asn Tyr Val Leu 
500 505 510 



Ser Pro Asp Leu Asn Gly Val Leu Glu Ser Thr Val His Gin Asp Met 
515 520 525 
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Thr Gin Pro Leu Ser His Tyr Phe lie Phe Thr Gly His Asn Ser Tyr 
530 535 540 

Leu Thr Gly Asn Gin Leu Ser Ser Asp Ser Ser Asp Val Pro He Ala 
545 550 555 560 

Ala Ala Leu Gin Arg Gly Val Arg Val Val Glu Leu Asp Leu Trp Pro 
565 570 575 

Asp Asp Lys Gly Gly He Lys Val Thr His Gly Asn Thr Leu Thr Ser 
580 585 590 

Pro Val Ala Phe Glu Lys Cys He Lys Ala He Lys Ala Asn Ala Phe 
595 600 605 

Val Ser Ser Lys Tyr Pro Val Val He Thr Leu Glu Asp His Leu Ser 
610 615 620 

Ser Pro Leu Gin Ala Leu Ala Ala Glu Thr Leu Thr Asn He Leu Gly 
625 630 635 640 

Glu Asp Leu Tyr Tyr Pro Pro Ser Ser Asp Gly Phe Lys Glu Leu Pro 
645 650 655 

Ser Pro Glu Ser Leu Lys Gly Lys He Leu He Ser Thr Lys Pro Pro 
660 665 670 

Lys Glu Tyr Leu Glu Ala Ala Val Ala Gin Lys Ser Ala Leu Lys Asp 
675 680 685 

Glu Lys He Leu Asn Glu Phe Lys Lys Ala Asp Lys Leu Gin Glu Gin 
690 695 700 

Ser Thr Ala Pro Val Lys Ser Pro Val Glu Lys Lys He Ala Val Pro 
705 710 715 720 

Pro Ser Glu Lys Thr Lys Ser He Ser Glu Glu Lys Asp Leu Ser Glu 
725 730 735 

Lys Val Gly Asn Leu Arg Val Asp Ser Glu Gly Glu Ser Ala Asp Pro 
740 745 750 

Ala Pro Ala Ser Ser Pro Asp Gly Lys Lys Ala Thr Leu Thr Ala Asp 
755 760 765 

Ser Glu Ser Asp Asp Asp Asp Asn Lys Lys Asn Pro Glu Tyr Ala Arg 
770 775 780 

Leu He Thr He His Gin Ser Lys Pro Ser Lys Gly Thr Thr Val Glu 
785 790 795 800 

Asp Arg Leu Lys Val Glu Gly Thr Val Val Arg He Ser Leu Ser Glu 
805 810 815 



Thr Lys Leu Glu Lys Val Thr Glu Glu Phe Pro Glu Leu Val Val Lys 
820 825 830 
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Phe Thr Gin Arg Asn He Leu Arg Val Tyr Pro Ala Gly Asn Arg Val 
835 840 845 

Asn Ser Ser Asn Tyr Asp Pro Thr Ala Ala Trp He His Gly Ala Gin 
850 855 860 

Met Val Ala Gin Asn Met Gin Gly Tyr Gly Lys Glu Leu Trp Gin Ala 
865 870 875 880 

His Gly Lys Phe Arg Gly Asn Gly Gly Cys Gly Tyr He Leu Lys Pro 
885 890 895 

Lys Tyr Leu Leu Glu Asp Leu Pro Asn Gly Lys Pro Phe Asn Pro Ser 
900 905 910 

Ala Pro Gly Asp Thr Lys Met He Leu Lys Val Lys Val Met Thr Thr 
915 920 925 

Met Gly Trp Asp Lys Ala Phe Pro Lys Tyr His Phe Asp Leu Phe Ser 
930 935 940 

Pro Pro Asp Phe Phe Thr Arg Leu Leu Val Thr Gly Val Pro Ala Asp 
945 950 955 960 

Val Ala Lys Trp Lys Thr Ser Val He Asp Asp Val Trp Glu Pro His 
965 970 975 

Trp Asn Glu Asp His Glu Phe Tyr Leu Lys Cys Pro Glu Leu Ala Leu 
980 985 990 

Leu Arg He Glu Val Arg Asp His Asp Glu Glu Ser Gin Asp Glu Phe 
995 1000 1005 

Glu Gly Gin Ala Cys Leu Pro Met His Glu He Lys Asp Gly Tyr Arg 
1010 1015 1020 

Cys Val Gin Met Tyr Asp Lys Lys Gly Ser Val Leu Lys Gly Val Lys 
1025 1030 1035 1040 

Met Leu Phe His Phe Gin Lys Arg Ser Phe Ser Pro Val Gin 
1045 1050 



<210> 12 
<211> 628 
<212> PRT 

<213> Physcomitrella patens 
<400> 12 

Met Cys Ser He Ala Cys Cys Arg Ser Gly Thr Pro Lys Gly Asp Pro 
15 10 15 

Glu Gin Asp Leu Val Gly Glu Val Phe Thr He Tyr Ser Glu Asn Glu 
20 25 30 

Arg Met Ser Ala Glu Gly Leu Leu Lys Phe Leu His Thr Glu Gin Gly 
35 40 45 
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Asp Val Asp Phe Thr Leu Asp Asp Ala Lys Gin lie Met Glu Arg lie 
50 55 60 

Arg Lys Asp Trp Lys Lys Ser Phe Gly Leu Ala Ser lie Asn Ser Asp 
65 70 75 80 

Leu Ser Lys Glu Ala Phe Arg Lys Tyr Leu Met Asn Pro Asp Leu Asn 
85 90 95 

Gly Val Leu His Asn Val Val His Gin Asp Met Thr Gin Pro Met Ser 
100 105 110 

His Tyr Phe lie Phe Thr Gly His Asn Ser Tyr Leu Thr Gly Asn Gin 
115 120 125 

Leu Ser Ser Asp Ser Ser Asp Thr Pro lie Ala Ala Ala Leu Arg Arg 
130 135 140 

Gly Val Arg Val Val Glu Leu Asp Leu Trp Pro Asp Asp Lys Gly Gly 
145 150 155 160 

Met Lys Val Thr His Gly Asn Thr Leu Thr Asn Pro Val Ser Phe Gin 
165 170 175 

Lys Cys Val Thr Ala lie Lys Asn Asn Ala Phe Phe Thr Ser Glu Tyr 
180 185 190 

Pro Val Cys Val Thr lie Glu Asp His Leu Thr Ser Glu Leu Gin Gly 
195 200 205 

His Ala Ala Glu He Leu Glu Gin He Leu Gly Asp Ala Leu Tyr Tyr 
210 215 220 

Pro Pro Thr Thr Asp Ala Leu Val Glu Phe Pro Ser Pro Glu Ser Leu 
225 230 235 240 

Lys Arg Lys He He He Ser Thr Lys Pro Pro Lys Glu Tyr Leu Glu 
245 250 255 

Ala Cys Ser Thr Gin Lys Leu Ala Met Glu Asn Arg Asn Leu Val Glu 
260 265 270 

Glu Leu Glu Lys Glu Asp Lys Leu Glu Gin Thr Thr Phe Ala Pro Leu 
275 280 285 

Glu Glu Asn His He Leu Gly Glu Asn Thr Pro Ser Leu Arg Lys Glu 
290 295 300 

Val Glu Val Leu Ser Gin Lys Glu Met Ser Thr Pro Ala Glu Leu Asn 
305 310 315 320 

Ser Arg Ser Pro Ser Asp Leu Gly Glu Ala Thr Ser Thr Arg Tyr Ser 
325 330 335 



Lys Ser Asn Asp Gly Asn Asp Asn Pro Lys His Phe Lys Tyr Ala Arg 
340 345 350 



Leu lie Thr lie 
355 

His Arg Leu Gin 
370 

Ser Lys Leu Glu 
385 

Phe Thr Gin Lys 



Asn Ser Ser Asn 
420 



Arg Leu Ala Lys 
360 

Val Asp Glu Ser 
375 

Lys Val Val Glu 
390 

Asn lie Leu Arg 
405 

Phe Cys Pro Thr 
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His Ala Lys Gly 



Val Lys Arg lie 
380 

Lys Trp Pro Glu 
395 

Val Tyr Pro Ala 
410 

Leu Ala Trp Asn 
425 



Thr Ser Met Glu 
365 

Ser Leu Ser Glu 



Ala Leu Val Lys 
400 

Ala Asn Arg Val 
415 

Tyr Gly Ala Gin 
430 



Met Val Ala Gin 
435 

Phe Gly Lys Phe 
450 

Gin Tyr Leu Leu 



Ser Pro Arg Asn 



Leu Gly Trp Asp 
500 

Pro Pro Asp Phe 
515 

Glu Ala Lys Trp 
530 

Trp Asn Glu Asp 
545 

Leu Arg lie Glu 



Glu Gly Gin Thr 
580 



Asn Met Gin Gly 
440 

Lys Gly Asn Gly 
455 

Glu Asn Leu Pro 
470 

Thr Thr Leu lie 
485 

Lys Ala Phe Ser 



Phe Thr Arg Val 
520 

Lys Thr Ser Val 
535 

His Glu Phe Ala 
550 

Val Arg Asp His 
565 

Cys Leu Pro lie 



Tyr Gly Lys Glu 



Gly Cys Gly Tyr 
460 

Ser Gly Val Pro 
475 

Leu Lys lie Lys 
490 

Lys Arg His Phe 
505 

lie Val Val Gly 



Val Asp Asn Ser 
540 

Leu Lys Cys Pro 
555 

Asp Asp Asp Ser 
570 

His Glu Val Arg 
585 



Leu Trp Gin Ala 
445 

Val Leu Lys Pro 



Phe Asn Pro Thr 
480 

Val Met Thr Thr 
495 

Asp Leu Phe Ser 
510 

Val Pro Ala Asp 
525 

Trp Ala Pro His 



Glu Leu Ala Leu 
560 

Lys Asp Glu Phe 
575 

Asp Gly Tyr Arg 
590 



Cys Met Gin Met Tyr Asp Lys Lys Gly Asn Val Leu Lys Gly Val Leu 

595 600 605 

Met Leu Phe His Phe Gin Lys Cys Lys Cys Thr Phe Gin Asp Thr Ala 
610 615 620 



Pro lie Ser Ser 
625 



<210> 13 
<211> 258 
<212> PRT 
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<213> Physcomitrella patens 



<400> 13 

Met Ser Thr Glu Lys Glu Arg Glu Ser Tyr Val Tyr Met Ala Lys Leu 
15 10 15 

Ala Glu Gin Ala Glu Arg Tyr Asp Glu Met Val Glu Ser Met Lys Lys 
20 25 30 



Val Ala Lys Leu 
35 

Ser Val Gly Tyr 
50 

lie Met Ser Ser 
65 

Asn Val Lys Arg 



Ser Lys lie Cys 
100 



Asp Val Glu Leu 
40 

Lys Asn Val lie 
55 

lie Glu Gin Lys 
70 

lie Lys Asp Tyr 
85 

Asn Asp lie Leu 



Thr Val Glu Glu 



Gly Ala Arg Arg 
60 

Glu Glu Ser Lys 
75 

Arg His Lys Val 
90 

Ser lie lie Asp 
105 



Arg Asn Leu Leu 
45 

Ala Ser Trp Arg 



Gly Asn Glu Gin 
80 

Glu Glu Glu Leu 
95 

Gly His Leu lie 
110 



Pro Ser Ser Ser 
115 

Gly Asp Tyr Tyr 
130 

Lys Glu Ala Ala 
145 

Thr Ala Val Thr 



Ala Leu Asn Phe 
180 

Arg Ala Cys His 
195 

Leu Asp Thr Leu 
210 

Gin Leu Leu Arg 
225 

Glu Gly Gly Asp 



Thr Gly Glu Ser 
120 

Arg Tyr Leu Ala 
135 

Asp Gin Ser Leu 
150 

Asp Leu Ala Pro 
165 

Ser Val Phe Tyr 



Leu Ala Lys Gin 
200 

Ser Glu Glu Ser 
215 

Asp Asn Leu Thr 
230 

Asp Gin Gly Lys 
245 



Thr Val Phe Tyr 



Glu Phe Lys Thr 
140 

Lys Ala Tyr Gin 
155 

Thr His Pro lie 
170 

Tyr Glu lie Leu 
185 

Ala Phe Asp Glu 



Tyr Lys Asp Ser 
220 

Leu Trp Thr Ser 
235 

Gly Asp Asp Met 
250 



Tyr Lys Met Lys 
125 

Gly Asn Glu Arg 



Ala Ala Ser Ser 
160 

Arg Leu Gly Leu 
175 

Asn Ser Pro Glu 
190 

Ala lie Ala Glu 
205 

Thr Leu lie Met 



Asp Leu Gin Asp 
240 

Arg Pro Glu Glu 
255 



Ala Glu 



<210> 14 
<211> 257 
<212> PRT 

<213> Physcomitrella patens 
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<400> 14 

Met Thr Glu Leu Arg Glu Glu Asn Val Tyr Met Ala Lys Leu Ala Glu 
15 10 15 

Gin Ala Glu Arg Tyr Asp Glu Met Val Glu Ala Met Glu Asn Val Val 
20 25 30 

Lys Ala Val Glu Asn Glu Glu Leu Thr Val Glu Glu Arg Asn Leu Leu 
35 40 45 

Ser Val Ala Phe Lys Asn Val He Gly Ala Arg Arg Ala Ser Trp Arg 
50 55 60 

He He Ser Ser He Glu Gin Lys Glu Glu Ala Lys Gly Ser Glu Glu 
65 70 75 80 

His Val Ala Ala He Lys Glu Tyr Arg Ser Lys Val Glu Ala Glu Leu 
85 90 95 

Ser Thr He Cys Asp Thr He Leu Lys Leu Leu Asp Ser His Leu He 
100 105 110 

Pro Ser Ser Thr Ser Gly Glu Ser Lys Val Phe Tyr Leu Lys Met Lys 
115 120 125 

Gly Asp Tyr His Arg Tyr Leu Ala Glu Phe Lys Ala Gly Ala Glu Arg 
130 135 140 

Lys Glu Ala Ala Glu Ala Thr Leu His Ala Tyr Lys His Ala Gin Asp 
145 150 155 160 

He Ser Thr Thr Glu Leu Ala Ser Thr His Pro He Arg Leu Gly Leu 
165 170 175 

Ala Leu Asn Phe Ser Val Phe Tyr Tyr Glu He Leu Val Ser Pro Asp 
180 185 190 

Arg Ala Cys His Leu Ala Lys Gin Ala Phe Asp Glu Ala He Ser Glu 
195 200 205 

Leu Asp Thr Leu Gly Glu Glu Ser Tyr Lys Asp Ser Thr Leu He Met 
210 215 220 

Gin Leu Leu Arg Asp Asn Leu Thr Leu Trp Thr Ser Asp Met Gin Asp 
225 230 235 240 

Asp He Gly Glu Glu Gly Lys Asp Ser Lys Val Glu Asp Ala Asp Asp 
245 250 255 

His 



<210> 15 
<211> 337 
<212> PRT 

<213> Physcomitrella patens 
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<400> 15 

Met Ser Thr Glu Gly Gly Leu His Val Leu Asp Gly Ser Gin lie Arg 
15 10 15 

Asn Ala Leu Pro Asp Leu Gin Ser Arg Asn Ser Phe Ser Lys Asn Asp 
20 25 30 

Glu Gly Ser Lys Gly Tyr Leu Thr Pro Ser Glu Met Arg Gin Ala Ala 
35 40 45 

Glu Ala Glu Ala Ala Ala Leu Leu Leu Gly Val Gin Leu Ser Ser Lys 
50 55 60 

lie Phe Glu Asn Ala Ala Ser Lys Leu Pro Thr Glu Asp Ser Ala Glu 
65 70 75 80 

lie Thr Glu Asp Val Phe Ser Ser Thr Leu Gin Ser Tyr Leu Thr Ala 
85 90 95 

lie Ala Asp Ala Leu Glu Asp Glu Pro Val Val Val Ser Val Leu Asp 
100 105 110 

Gly Ser Ala lie Lys Ala Leu Leu Glu Asp Glu Asp Asp Phe Ala Met 
115 120 125 

Val Ala Glu Asp Leu Phe Glu Lys Leu Asp Thr Asp Glu Ser Gly Lys 
130 135 140 

Leu Ser Ser Lys Glu Leu Arg Pro Ala lie Met Gin Leu Gly Val Glu 
145 150 155 160 

Gin Gly Val Pro Pro Ala Ala Ala Thr Thr Glu Ala Glu Glu Leu Val 
165 170 175 

Thr Lys Leu lie Asn Lys Tyr Gly Gin Gly Thr Glu Glu Leu Gly Gin 
180 185 190 

Ala Gin Phe Ala Ala Leu Leu Gin Asp Val Leu Gin Asp Met Ala Glu 
195 200 205 

Ser Leu Ala Glu Lys Pro lie Thr He Val Arg Asp Val Lys Met Leu 
210 215 220 

Asn Gly Ser His Leu Arg Lys Met Leu Ala Asp Glu Lys Ala Phe Lys 
225 230 235 240 

Glu Met Ala Asp Asn Met Phe Asn Asp Leu Asp Val Asn Lys Asp Gin 
245 250 255 

Arg Leu Ser Lys Ala Glu He Arg Pro Leu Phe Glu Gin Gin Thr Ala 
260 265 270 

Ala Trp Gly Leu Pro Pro Val Gly Asp Ser Asp Thr Glu Glu Leu Phe 
275 280 285 



Asp Glu Val Phe Lys Ala Val Asp Ser Asp Lys Ser Gly Glu Val Glu 
290 295 300 
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Lys Pro Glu Phe Ala Val Leu Val Lys Thr Leu Leu Ala Asp Phe Ala 
305 310 315 320 

Glu Thr Leu Arg Leu Asn Pro lie Leu Val Glu He Glu Thr Ala Ser 
325 330 335 

Arg 



<210> 16 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 16 

caggaaacag ctatgacc 18 



<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 17 

ctaaagggaa caaaagctg 19 



<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 18 

tgtaaaacga cggccagt 18 



<210> 19 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 19 

caggtccgag ctgacgatga acccag 



26 
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<210> 20 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 20 

atcccgggca atcgtcgggt gacattcctg ttc 



<210> 21 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 21 

gcgttaacca acacctcagc gttccacatg cat 



<210> 22 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

cgagctcctc caccagattc ctgttc 



<210> 23 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 23 

atcccgggct tcgggagttt aagaggatgt cacg 



<210> 24 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 24 

gcgttaacct tgggtgcaca cactaaactg gtc 
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<210> 25 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 25 

atcccgggcg gactgtcgtg gacgagtgtg ctag 



<210> 26 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
fy <400> 26 

|;g gcgagctcgg cacgcaactg cacatcttct tgc 



<210> 27 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 27 

accagcctca acttagtcgc ctggac 



<210> 28 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 28 

gcgttaactt cacaatgacg gagctacgag agga 



<210> 29 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 29 

gcgagctcca gcctcaactt agtcgcctgg aca 



<210> 30 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 30 

ccctgctcaa cgcccagctg cataat 



<210> 31 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 31 

atcccgggtc agctcgtgga agtgttgcag ca 



<210> 32 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 32 

gcgagctcgt ccaattttca ctcgggggct tec 



<210> 33 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 33 

gegctgeaga tttcatttgg agaggacacg 



<210> 34 

<211> 35 

<212> DNA 

<213> Artificial Sequence 



# 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 34 

cgcggccggc ctcagaagaa ctcgtcaaga aggcg 3 5 



<210> 35 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 35 

gctgacacgc caagcctcgc tagtc 2 5 



<210> 36 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 36 

ccagcttagc agcgacagta gcgacgt 27 



<210> 37 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 37 

cagtctgtct tccacggtag ttcct 25 



<210> 38 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 38 

ggccatggag aacaggaatc tggtgg 2 6 



<210> 39 
<211> 25 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 39 



<210> 40 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 40 

gacactgatg agagtggcaa gctgag 



<210> 41 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



gctccgtagt tccaagccag agtag 



25 



<400> 41 

gactcgatgc ttcaacgaga ggcag 



25 



